A comparative catabolism study of isoleucine by insect and mammalian tissues.
The metabolism of [U-14C]isoleucine was examined in different tissues of five species of lepidopteran and four species of non-lepidopteran insects. Slices of fat body, epidermis, Malpighian tubule, gut, and muscle were incubated in a culture medium containing [U-14C]isoleucine; the medium was analyzed by ion-exclusion LC to quantify labeled metabolites. Tissues of lepidopteran insects secrete high levels of metabolites including 2-keto-4-methylvalerate, 2-methylbutyrate, propionate, and acetate. Tissues of non-lepidopteran insects secrete low amounts of these acids. Analysis of isoleucine transaminase activity in selected tissues of non-lepidopteran insects indicated that those tested contain significant activity. These results demonstrate that tissues of lepidopteran insects have a unique ability to secrete short chain acids, derived from isoleucine, into the medium. The secretion of propionate correlates with the ability to synthesize ethyl-branched juvenile hormones and indicates the presence of an efficient transport system for short chain acids. We also monitored the secretion of acidic metabolites of isoleucine by different tissues of the rat. Muscle was most active in secreting keto acid whereas heart secreted high levels of 2-methylbutyrate. Negligible quantities of metabolites of isoleucine were secreted by the liver.